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(54) TEST CIRCUIT FOR A/D CONVERTER 

(57)Abstract 

PURPOSE: To change a timewise change in an output voltage of an 
integration means freely by changing an integration time constant of 
the integration means through the increase/decrease of number of 
impedance elements connecting to the means. 
PONSTITUTION: As soon as a digital comparator T outputs a 
conversion data DB, an expected value data DA of a digital 
expected value generating circuit 9 is set. An output voltage V0 of 
an operational amplifier 1 rises rapidly by an output signal from the 
comparator 7. When the output voltage V0 of the operational 
amplifier 1 exceeds a threshold level VthN-1, a switching relay S1 is 
turned off and a change in the output voltage VQ of the operational 
amplifier 1 is slightly slow. When the output voltage V0 of the 
operational amplifier 1 exceeds a threshold level Vthn, the chance in 
the output voltage V0 of the operational amplifier 1 is further 
slower. When the output voltage V0 of the operational amplifier 1 
exceeds a transition level VN, the output voltage V0 of the 
operational amplifier 1 is decreased conversely. When the output 
voltage V0 is lower than the level VN, the logic state of a signal VI 
is inverted, the output voltage V0 rises again. Through the repetition 
of the operation above, the output voltage V0 is converged in the 
vicinity of the transition level VN. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 




http://www1 jpdl.jpo.gojp/PA1 /result/detail/main/wAAAal 4001 DA4041 29331 P1 .... 2002/1 0/23 



U0D090X I I V 



/ V <m — V *7 — C%J — JL C . VV^ 



( 



@ & m 2: m (a) ^F4- 129331 

H 03 M 1/10 C 9065— 5 J 

Q 01 R 31/26 8411-2G 

Miff* m^mcDts. 1 c^jd 



@1# g| ^2-250510 

Eg ^2(1990) 9^208 



®ih m a 



W IB * 

1 . » 31 <0 € «F 

2. * ft ff :& <?> ISB 

^ & ( 8 0 0 ) £ . A/Da*/*-* (4) *< & 

& ( 7 0 0) £ . B5C««^I3^« t,T 
UBA/D3>/<-^ (4) 
C60 0) ti:(iJ^t«*^?R (10 0) t * 
****:A/D:3 V /< - ^ tt K @ S tc ^ t . 

SDIB«^^a (1 0 0) ©«»<l#ilRC*i» 
(* tt J|* ^ R (6 0 0) 9tfa*r-*-*Htt*ifcl£ 

* Jt t* ^ R (200.J-20 0.,) £ , R it 

t*^a <2oo.j-2o.o. D > om^^^tifta 

*tfJ*>*-S*SWK^gt (3 0 0_j-3 0 0 _ 0 ) 



JWI2»)KW»^R C3 0 0.J-3 0 0.,) V 

- 4 0 0 _ t ) £ x 

««ie*5*^a ci 0 0) > tr - ^ v * 

*^ (Q„ ) ic N WfBtgOtft^^S ( 4 0 0 . r 
4 0 0 _ ft ) oHi^fi^THM* 3 > h n-^$n 
^X^y^^ftCSOO.j-SOO.,) £ * > t* 

- ^ > x (q, - q B ) ^a^^ttc^fe© 

3. ft W <D # *B » BJI 

c « m ) 

'< - * £ t" * • ) © ft * 36 « K: « D . -k 0 » 

<t> ft T <fc b I t (£iT> LSBi^S) J&< « ft 
§ i * O 7f d ^'A^itE («Tv * U ^ * £ 
t*«> A/D=>>"<r-*|it*i$(KK:« 



-185- 



vooo»oi//u / /02-uy-25-17: Ob/ /003 



UTWEA/D => > - * 

ei^etii^ai^-rew^^Ri. * a * a / d 



KB ¥4-129331 (2) 



©t C -1 ✓ c — 7 ✓ 


* » T 5: 






L t> O ^: 


H- fcX % EE T 1 ] U R «C t 


t fix. T 










J 








*^ RT* »-»■ -v _J_ — 


7 / ¥ *J 


9 tV 




$5 ( Bl T % 


A / D 3 ✓ — ^ £ 


~t * • ) 


© 4$ 


ft EC 




Ox £ 9 L < t* „ 


A / D 3 


> /< 


— 9 


tfc *J -5 




b i t ( 


JE1 T 


x L 


S B 


*< 5£ ft £ £ £ O 7 


o ^ A 


?J * 


BE G£ 


car, 2 






5 A 


/ D 


a > /< - ^ 














♦fr o Si * 


* & 


it (1 






l *: tf m 


K K 


<?> ft 






t\ i -z> %> 


$ • 


Z Q> 


•r-s> * *4t 


i= & * * ^ CO — o 


i: 7 t n 




- 9 


* r 9 A> 


7=-*K3ei*-*-*A 


/ D u > 


,< — 


9 *< 


*> * • 


A/Dn^'*~^ 


<0 ft tfc * 




+ * 


» * £ L X 




*< . # * tfe <h 




^ H PR * ^ 






?7 O C t 7? 


# «s 4< K i.- 


ii <*r v r 




r fit ^ * * 





X X 






H . 


n 




K <D A / D a V - 


9 *C (* 2 0 €9 CD ^. 


5=- 7 


zf 


-c 7 


^- o ? xij m ^ * ft 




1 

2 


8 


<o & 


mn * m * *> z t tz 


* 5 • * & lw «8 


£ l± 


A 


-to * 












T~-9iz&m-e&z 




« • 


10 


as 


^< Z £ ^ peak 


to p e a k ti* 




0 


v o 


A:*7*EE*1 2 * v 


hOA/Da>/< 




X 


r v 








*¥ 


tt (* 




9 6 > 






2 


0 C V ) / 4 0 9 6 


=* 4 . 6 8 C m V 














1 


0 c 


V ) ± 2 . 4 4 Cm 


V } Pi <0 A ^ * 




1 


6 ^ 


3-K00OCiEt 








"5 d 




A<g^^ -10 


C V 


3 


± 2 


. 4 4 C m V ) Ein 


<0A^X«ffit 1 6 






K 0 


o ouifcti :i 


rc<re> % A / D 3 










t * c t fc « 



> - ; 4< * » ^ ft t ^ 5 , L^t^*«>Jt^<r 

«7)»fi6T-i5««:o A/D a >^<- ^^J38^ 

«5£3ft© A/D =J V '< - ^ ttK@SS09f(« 5 H 

<«Tx ^^T>^tV^7o > T> ^O^K^A 
^Jttf Clt5£«£EJI2*^«liftTfc^ R <S A 
J] t% -p IZ. H 7 s i? 9 A* 3 > U - ^ 7 O « ^ tt f 

B 5 0 i HI IS t t ^ 5 o >r 1 OIB^S? 

ttfiKZ*^LTA/D3>/<-^ 4 OA^Jtt? 

^/r. A/D3>/<-noA^tt?i:liv 



— 186 — 



?SB3¥4-129331 C3) 



i l t « t 5 y * — ^ -f 




— K 3 


U „ 7 s — ? D i i f - ^ D | 


tt £ V 


f V 1 7? 










— ^ D i C — ^ D ■ £ 




V ) ^ ( V 


a 


A/DJEft^nfcx-^D, 0< til 7? S 


n 


6 A / 


< v 0 > «£ tt T V* £ o 








D a > ,< _ ^ 4 (DtB^t&^titfftO^^ 




y > -r 


» 5> @ K 5 0 f± # <D « tt * 


0 








> 
fz 


/« u - 
. * V 


1 

v o / 

9 o 


< v i 




t 






11 7* *J 


s 




... C 


1 






=7 4 > 




tB -n n 


& X *> *> . 


tt 




a 


% £ [5J 


BE V ^ „ V flx V e <D 'J\ BQ 


W it v 


« < V 5 < 








J: -s X 


V ^ t ft -> x s * 








IP) I f - ^ D , *--r'i^^/l'3>^ , «U-- 


? 


7 |- gj 




77 B ff 
/J ^fc lX. 














£E V ^ tt £ 


If 


**— fSC JHf T F *• V» CC 9 9 « w K<* 




s u -* 


tt 4> L fit * • 








^ UK »♦ «V X L> ~* ^ ^ ✓ 




T -f- 




^ A ts 


* ft t l> 5 


A 


^A^WffttT?^ A/Dffffc-T— ^©L 

< ^ V LA. IB W > » » ✓ fc' 0S- » ✓ 


s 


R « jp 


/D=»>^<-*4tt* * t* 


- * D 




0 




n 






c: t iz 


tt o • 






m 


1**7* 




v o . -=> * 


t> 


-^D A tA/D3>/<-Moa«f 




* D • 






t* 


tf^^;P3>/<u-^ 7 <* *: ^ *t tt L 


X 


2 fS 


*6H<0-t«5tc. J« *S tt t* - 


' D i 


i K m -r « 


7* 




2 


tt <s ^ 


- * D 8 A<^U'W < * 7 





Se*7'-^D | & 1 b i t <J j* > h 

C(0JrTfi»UT^9«^<DT7-orA^«£E 
V p <OW-&&iki6xm&U"ZA'V n £ T Z * . 

JbCft*^ A/D a > a' - ; K K 0 B i: t* ^ 
TBiBUSOtt, ^ 9 ^ tt It V , , V j % - 

A/D 3 ^/<-^lU'? < l$H*gr5 a Z <D m 

*tt^BB^t)C!>^<kJ|-e*oT. J:E CI) ^C«> 
*7}-«»K:^^-c&^*noo CO»77(St5: 

C, R p if\ * U « ^ tt JBE V r OR^tttLia 

ottt«. -tc-ea^^rSKc, r 0 * ffr * < -r 



* < tt 0 . ¥*(*K«^I57t^T^5l^< 

5 C & IC Jt £ • 

^i£»<--feft^A/D =>>^<— ^ 4 O T 7^ a ^ A 

^i£*T?<Dtfi^jttEE«fttt/h^<. teotlffffiJft 
A/D 3 >/<-^ttlt@B*Sftt5 C ilcJ&S, 



-187- 



/02-09-25-17:06/ /0Q5 



l8{9«l6i^K 6 0 0 ^ A/D=r>/<-*4*< 
tt^tSRHf - ^ i W 12 f* y ^ /HB f* * * it 

Lt««^0^«tf:^tsf ^^a,3 > /< u - * 

A/Da>«<-*4 *¥***tt*^R6 0 Oil: 

«^@^i«r»¥9^»K^S 6 0 0 <D tB ?7 *~ S 
«««JttttSifcK^R 2 0 0 2 0 O^i. 

w ia it is: ^ g* 2 o o . , - 2 o o.,oifi^«#$ii 
*as^r«»aiw»^gfe3 o o - 3 o o . Q ± . 

?Hf2«ffiWK^#3 0 O.j— 3 0 0 M © tB^Iff ^ 
* -k P * Kr$flI»)«Jt?R4 0 0 0 _ , 

£^ f? e * # ^ r i o oow>tr~^>^^^ 

Q 0 K > *iII2C!J0ife*^&4. 0 0. t -4 0 0 _ fl <D 
5 0 0 . — 5 0 0_.it-r ^ t'-^^x^^Q, 



I ~ ~ ~ -i 



?#BD ^4-129331 (A) 

c m ) 

* R SfUc .fc til* > *#^H:10 0J:t>tfc:*j£*t 

*< *m & 6 0 Oi:J;oT£>!>t>n/:Hit 

**g*fcC££jfctg;£gE2 0 0.1-2 0 0 _ fl ~C 
ft I x »gWg^R3 0 0 3 0 0 ft? f* 

* 5^ ft 3 0 0 , , — 3 0 0 ^ ICJioT^'f ? g ^ g£ 
5 0 0 ~ S 0 0_,<Pggftifr:?> h o - -T S . 
c<D^>f y*^g:5 0 Q.,-5 0 0 . B <P WW tc j: 
t) X 7 > ^ I K&m Z ft Z << 

o gKy^ttt s c t -c*#m^ <Q 

A- V i # X f± % <D g£ <t * * 'h S < v «s «*> * BE 
•8KXt±gMb*t^*S < * Z X 5 (=WS-f* C £ 
X . m & U K A* V B . j t^<^ V 0 — CD* 

* 0 n s „ 



(7-0 



C % te « 3 










f 


* o ** 2 B 


~*3HI;:*c$e9iS>3Stt«*73>Lx 




5 H (ft * 




x 




7 > ^ 1 ^ A/D 4* 










9 it fife * « 


£ |SJ » X x A/D3>^-^4tt* 




7 > ^ I 


£ « Z Sr*hLXA:*j3nS<3^m 




V , * A / 


D JK 0t L . -J* & 9 A, 3 > '< U - . * 7 




tfc f* - 9 


D B «rtfl^7i-5o 1* z? 9 A< zx > '< U 





-9D k ii x Jb 12 £ ** -7 s - * D B t^ifcttLXlfc 

> ^ i ori&a^«^ ctttt * nrv^ s « fit r , 



1 *> tb 


^7 fit 3> 








6 O 


P 


I 


CD 


^Klc 


A « 


^ 1= It V 




* Art 




5 






IC * 


f*: » » 


§£ K 5 <o 


ttJ 17 «& ^ 




$ ft 


X 






it t* » 


O P t 






C t H 


t* u: 








/ 4 


A^J * 




tC ¥ 9 «: 




S 5 


to 


Hi 






tttt * 






S 


7 




-f 




*v ^ Jt 


tt « 0 


p j <o m 


^? «e ^ » 


V SI 




@ 


U 




V F j 


CD -f > 


'< — A 


, t y > 


<< > /< 


- 9 


B 




CD 


* A ^7 


«e ^ ic 


« s n 




L x 


x -f 


> 


s< 




* A 1 


t. ; > 




^ B , O 


* til rt 


* =? 








9 9 S 


E L j 


to 2 o © 


W 0 * * 


»c 


* ft 




n 




« s n 


X U> S 




it ta s o 


P 2 O 


tt5 rt 








rsj « c 








* ft Z 










> 


- 9 A 


, i: J > 


4 s ,< - 


9 B f 


O A 


rt 






tc fi^ « 


£ ft\ 




9 A t t 


y ^ -f 










B j © 


«r A ^ 


m * *i * 


V 9 9 S 


E L 2 




*> 






SE Air 










9 




S E L 






5 £ 






rt 


* ft Z 


® ■$ 


5 IC ^ 7 


X ^ ^ h 


n — * n 




• 




4r U 


9 9 S 


E L J «fc 






I 


X 


to 



— 188 — 



/ 



f V £. — V o — — J- « . vw/ 



/ v v v 



/ 2 -eX-<«»^>^'jU-Sj 3 > h a — A- £ 
n S a 

X -f * f > / »J U - S , . S 2 *<WM* ^14 t> 

C C — + — • ) £ ft *fc 

r * «, c<D«^^sck*<^$^^ x we (i> ^ 
v fl <*>s«s*e<fc* So * c . ¥ * # 



f5 113 ¥4-123331 (5) 

-eT«fx -fet'^^SELj x SELj — 
;B, v B 2 «tcfcI0l**-Ci3<<, ItRgO P , . 
OPj G> Hi 2> * BE I* . X^Jfs^ / i * i < OK^J 
fi^M^7>^10lli^«EV J *< fi 1% * * 
l/^^itt-?Ti»5 0 : n i: i: 0 x -f * s 
r«iU-S l . S, It * > L * 
i <£ «> T V» « , 

$ S <t <!: %> lc . T ? x^yWW«p«R^@B90W 
^ a ^ - ^ D A * * t d •& S • itftr-^D, 
tffl^ttf-f D t £ O ;* /J> it * o' < * * 

1 V, tt»4BtXiU, © -fc ? *=: » iS 

K _b * • 

Jt C 8 O P j N 0P s 'l£A*I*4iTVi&ff« 

KttV lb |al . v,k i ftttO^ *" ^ T 

>^l©tfa^7«BEV c ^HftVU,., * fit * * £ . 



V^lOtfJ^^EVj cd ft <fc I* . Jff4H3?«Uj 
O J: -5 i: x ft f 6> i: fx 4 o $ 5> CC . ffi^VE 

2; * ff V „ <D K It ttS & c81>*»Cft *. 1*^1 

T . H5^7«flEV 9 M » U K A- V t * « * 6 <!: x 

r^^A-a^/^U-^TOtt^d^Vj I* ffi K 

Is I v 1 OIBA^K V „ «: iSMc T *< S • 

*? tB 2> * BE V „ *< * |* U K A- V , Jt * tt < ft * 

tm^Vj ^»aR€Lr % iii *7 « be v , ttSc; 

c $ u x . a * u ^ a, v , *< « s * n * £ . ¥ 
KU"<A*Kttvtk afl % v (i stJ tc 4 > ? u y 

CO*^lwLT«»U<^V, v Vj -V g ICO 



t± W U ^ » f* U K A- V , % V t . - V B 

Aj W i: D ft X t t < , cnillS^ / j v / < 

C, i:i^T«<b**fc:<!:T.ft 5, a > 5 s > * 

C Q I- v Z» 4 v > ? V U - S j «rffiC^l»«Lfc 

«^J«tP9«lc. t 1/ ^ S E L j ^ SEL t T?W 

*) Wk X. t> *L 4 > '< - ? A { v A 2 X I* -f > - 



— 189- 



0663981770 



/ 



/02-09-25-17:06/ /007 



h a 




£ M X V* £ » tz tZ L s. 4z U t> ? 


S E L | 


S E 


L 


j o«»)lft*tt, 5K 1 * « ± * 


t£ D A 


/ D 




4©i»K^Vj „ V 


... V 


* fi 


{|J;0nc8i£tiRi:»v << > 




A I 


•v 










X *> 


< 


• 






CD 






ft * 




C £ X > « ^ U >U V f . , * * 


* © * » 






V, ^ CD . *BE*?<t**£<X* 




Rfl <0 












1 


<D 




jt o « at 


^> w 




S l^/P«£*<*F*6X* * „ 






Jfc 


O 5* « #J IC V* X n 2§0^-< y 


* > r «; 


1/ — 


S 




t © 




^ U fc)&<s ^- (D ffi » o ^ T tt K € t « t> 


o x 


11 


ft V* <, 




1 


ft 

u 


0 • * # ^ R 




o 

£t 


U 


0^- 2 0 0 - 




o 


u 


0 _ t - 3 0 0 M -ttSBI8$R 




4 


0 


0,^ 4 0 0 




c 
O 


0 


0 .1- 5 0 0 .,-x-r yf*« 




g 


0 


0 • * * f* K *t ^ S 






0 


0 — * & * >V 3 ^ U - * S 




g 


0 






1 




*- r > 




2 




stt be e 




3 




y * * - y -< * - K 




4 




A/D3W<-* 




5 




¥ 9 t* K « §6 K 




6 




r - * < > 




7 




r i? ? A- a > '< U - ? 




8 




7 s - ? ? <f > 




9 








1 


0 


- « * © 




V 


F 


t . VF, * S R <£ 13 IB 




R 


8 


x. ^ j * ^ 2 % 2» * R j % ^6 


s lit 



-190 



WlfflT 4-129331 C6) 





ga o M & ] 

•VJ /VJ / 






















Jb o i ♦) ^ 


* ft <13 


|- 












9t & a <d ar 




5j? tfr jc. & w 


* IX T 










t* 




^ > 




cd e 


ft * ** tt * * 


T 5K It 








CD 


X 






¥ & CO 




* BE cd S £ 


ft * * 










ft 




-fr $ 




X S 


* ■ £ f$ U /W- 


jg |- 




if 










ft * 


J: 0 


-±r / 

C 1 N 






■*/ 




ON. 


CD 








A ^ CD 


Uj. 73 


K It U * 9 ¥ 










X 


o 




A / 


D 3 > 




^ © k « ia 








■5 


L 


l_ 

c 










91 o « ac * 


K ft 5 
















o 


4 . 


H OS <D SB #■ 


ft W 




















1 H fi * §B W 


CD R S 






B 














2 B li W 1 n 


K « <D 




» 


B 




















B 












J* 


4 B * * r 


> ^ 1 






73 






B 






S H ti t* 3fc <D 

V IQi »• 1^ ^» 


A / b 






^< 






ttUfcfS 


1 o @ 


K B 
























6 B tt * © 


A / D 


3 




^< 




9 


A 7J K ^ 


B x 


* * o 






















P , . O P j 


»■ it tK 


















A 


....<>#< — 




















B 




'< - 9 


















A 


2 ...-<>/< — 




















B 


2 . 7 > ^ > 


,< - * 


















S 


, % S j — X 


W ^ 


> 




y 












S 


E L j % S E 


L j 


















C 


Q „ C | S C 








> 


it- 










G 


N D — * ? > 


K 




















m K A ft « A 


5 






in 













?*Rfl¥4-12933i (7) 




700 : iV^Aavrev-^-WR 



m i s 



30O-, ,300-« : W«CTI« 
400» ,40O-o : rTV!**, 



.VF 2 : tftsXJttt em- 
ft,. Jfcan 

: 16 tR 
Re: Ifct* 

OPT- tt«XB 

OF*: ttt*X» 
Ai : 4»^9 
6 1 : / >*'"*^f 



SO_f : iri^yr 

ONO: 
10 : ***** 




5M *S&<?40 E3 

# 2 m 



-191- 



0663981770 



/02-09-25-17: 06/ 



/009 



**!J3¥ 4-123331 (8) 



C, : avfVt 
C 2 : 





# 4 H 



0t>t>3»Bl77U / 



?$B3¥4-12933i (9) 




— 5 



3£ 5 13 



P 













1 







* 6 a 



-193- 



